Inositol pentakisphosphate promotes apoptosis through the PI 3-K/Akt pathway.
Phosphoinositide 3-kinase (PI 3-K) is implicated in a wide array of biological and pathophysiological responses, including tumorigenesis, invasion and metastasis, therefore specific inhibitors of the kinase may prove useful in cancer therapy. We propose that specific inositol polyphosphates have the potential to antagonize the activation of PI 3-K pathways by competing with the binding of PtdIns(3,4,5)P3 to pleckstrin homology (PH) domains. Here we show that Ins(1,3,4,5,6)P5 inhibits the serine phosphorylation and the kinase activity of Akt/PKB. As a consequence of this inhibition, Ins(1,3,4,5,6)P5 induces apoptosis in ovarian, lung and breast cancer cells. Overexpression of constitutively active Akt protects SKBR-3 cells from Ins(1,3,4,5,6)P5-induced apoptosis. Furthermore, Ins(1,3,4,5,6)P5 enhances the proapoptotic effect of cisplatin and etoposide in ovarian and lung cancer cells, respectively. These results support a role for Ins(1,3,4,5,6)P5 as a specific inhibitor of the PI 3-K/Akt signalling pathway, that may sensitize cancer cells to the action of commonly used anticancer drugs.